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Abstract 
Interleaved OFDhiI (IOFDM) was proposed as an effective solution for improving code 
rate over slowly varying channels, without affecting the Peak-Average Power Ratio 
In this thesis, an optimal pilot tone structure fm IOFDM system has been designed. 
It has been shown that for the mean square error (MSE) of the channel estimates to be 
minimized, it is necessary and sufficient for the pilot tones in one of the P data blocks 
of an IOFDM block to be equispaced, equipowered, receive the entire power allotted 
for the training symbols and the tones in the corresponding positions of the remaining 
P - 1 data blocks be equal to zero. The above result for the SISO-IOFDM case has 
been extended to the MIMO-IOFDLI system, where it has been shown that, the pilot 
t8one design remains the same for each transmit antenna, except that the data block 
which receives the entire power allotted for the training symbols is different f b r  diRercnt 
transmit antenna. -41~0, the data block in which the tones hare to be powered is also 
rncntioned in the design. 
Experiments have been done, based on the matris models for SISO-IOFDbI and 
MIMO-IOFDM systems, in which. the MSE of the channel estimate versus signal to 
noise ratio (SNR) has been plotted for different training schemes, to show that the 
above design is optimal. Experiments have also been done to compare the two schemes 
of estimating a slowly varying channel: one in which the channel estimation is done oirer 
multiple OFDM blocks, and the other in which an  equivalent IOFDlZl system is used to 
esti~nate the slowly varying channel. 
